Down-regulation of GAT-1 mRNA expression in the microdissected hypothalamic medial preoptic area of rat offspring exposed maternally to ethinylestradiol.
Steroid hormones are powerful regulators of gene transcription in the brain and have the potential to permanently alter the structure and function of the developing brain. Steroid-mediated altered gene expression may thus be responsible for the molecular cascade for sexual differentiation. In this study, to assess effects of maternal exposure to ethinylestradiol (EE) on brain sexual differentiation of offspring, region-specific mRNA expression of two estrogen-responsive genes, gamma-aminobutyric acid transporter type 1 (GAT-1) and anti-apoptotic bcl-xL was measured in the medial preoptic area (MPOA), including sexually dimorphic nucleus (SDN), at the late stage of brain sexual differentiation in rats. Pregnant Sprague-Dawley animals were fed diets containing EE at concentrations of 0, 0.02, 0.1, and 0.5 ppm from day 15 of pregnancy to day 9 after delivery. In another group, neonates were directly injected with estradiol benzoate (EB: 10 microg/pup, sc) on postnatal day (PND) 2. The MPOA on PND 9 was microdissected from methacarn-fixed paraffin-embedded brain sections to measure mRNA levels by competitive RT-PCR, followed by plate hybridization. EE-exposure decreased GAT-1 expression dose-dependently from 0.02 ppm in females and at 0.5 ppm in males, while EB-treatment caused reduction only in females. EE-exposure did not alter Bcl-xL levels. At week 11, EE-exposed females exhibited a similar spectrum of histopathological changes in endocrine-linked organs as with EB, evident from 0.1 ppm, while in males EE-exposure did not cause histopathological alteration despite clear change with EB-treatment. Measurement of SDN-POA dimensions at week 11 revealed volume reduction in males exposed to 0.5 ppm EE or EB. The results suggest that GAT-1 expression in the developing MPOA is a sensitive measure for the level of disruption of brain sexual differentiation due to maternal dietary exposure to estrogens, despite definite reproductive abnormalities may not be detectable in males with this exposure protocol.